The study analyses the relationship between the select macroeconomic variables, inflation, industrial Many studies are carried out that examine the relationship between macroeconomic factors and composite stock index. Studies that analyse the impact of macroeconomic factors on specific sectoral indices are very few. Such a study does not exist in Saudi Arabia. This study intends to fill the gap. The results of this study have important inputs for decision making for investors and mutual funds who invest in specific sectors of the market as well as to the policy makers.
Present value model and arbitrage pricing theory provide the theoretical background on how the fluctuations in macroeconomic factors affect stock returns. According to the present value model, stock prices are determined by the discounted value of the expected future cash flows. Fluctuations in macroeconomic factors can be expected to affect either the expected future cash flows or discount rate o both. Macroeconomic variables represent the economy wide risk factors in arbitrage pricing model. (Burmeister and McEloy 1988) However, there is no theory that decisively suggests the list of macroeconomic variables that affect stock prices. Macroeconomic variables are selected on the basis of intuitive finance theory. (McMillan 2010) Previous works have brought out the increasingly important role that the stock markets can play in promoting the development of emerging markets. (Kose et al. 2006; Deb and Mukherjee 2008) In order to exploit it to their advantage, policy makers will have to understand the association between macroeconomic factors and stock prices. By formulating appropriate policies, they can impact macroeconomic variables and accelerate stock market development and economic growth. (Yartey 2008) Similarly, investors in the stock market can profitably the information on the relationship between macroeconomic variables and stock prices to enhance their profits or mitigate risks.
Many studies are carried out that examine the relationship between macroeconomic factors and composite stock index. Studies that analyse the impact of macroeconomic factors on specific sectoral indices are very few. Such a study does not exist in Saudi Arabia. This study intends to fill the gap. The results of this study have important inputs for decision making for investors and mutual funds who invest in specific sectors of the market as well as to the policy makers.
Objective of the Study 1.
This study analyses the following:
i. Is there a long run equilibrium relationship between the chosen five macroeconomic variables, consumer price index, industrial production, money supply, exchange rate and oil prices along with the global stock prices measured by MSCI index and returns on sectoral indices in Saudi Arabia? ii. Is there long run and short run causality relationship between the selected macroeconomic variables and returns on sectoral indices in Saudi Arabia? This paper proceeds along the following lines. Section 2 reviews the previous works. Section 3 presents data on some indicators relating to the sectors listed on Saudi stock market. Section 4 describes the data and methodology. Section 5 presents the results. Section 6 provides concluding remarks. Table 1 In terms of number of companies, insurance is the largest sector which has 33 companies while energy is the smallest sector comprising of just 2 companies. Petrochemical industries sector comprises of 14 companies and has the highest market capitalization of 31.4% of the market as of 2012. Insurance, the largest sector in terms of number of companies has a meagre market capitalization share of 2.8% as of 2012. However, it is the most actively traded sector with 31% share in the number of executed transactions and 23.4% in terms of value of traded shares. Real estate enjoys the maximum share of the number of traded shares at 21.3% as of the same period.
Media and publishing sector that includes just 3 companies contributes the least to the total number of traded shares, value of traded shares and market capitalization which stand at 0.4%, 0.7% and 0.4% respectively.
Earlier works show the macroeconomic factors have varying impact on the various sectors. Hence, it becomes important for investors in the specific sectors to evaluate the specific impact of fluctuations in the macroeconomic factors on the sectors of their interest. Since such a study is not carried out in Saudi Arabia, this study is made to fill this gap and equip the investors in Saudi stock market with inputs. Source: Annual report on the performance of Saudi stock exchange company (Tadawul), 2012
Data and Methodology 4.
Data
Data used in this study is monthly observations that span from January 2007 to June 2013.
Methodology
After checking if the variables are I(1), cointegration procedure is applied. Cointegration allows the data representation to take advantage of its theoretical properties. The methodology recognises that some variables drift together. JohansenJuselius (1990) approach is based on maximum likelihood estimates and provides framework for testing cointegration in the context of vector autoregressive approach. A0 = (n×1) vector of constants xt = (n×1) vector of non-stationary I(1) variables k = number of lags Aj = (n×n) matrix of coefficients t = (n×1) vector of error terms The above vector autoregressive process is reformulated into a vector error correction model as follows assuming cointegration of order p. = -I + Aj j represents the dynamics of the model in the short run. represents the long run relationship among the variables included and I is the identity vector. Rank of matrix represents the number of independent cointegrating vectors. is defined as the product of two matrices, and '. gives the long run coefficients of the cointegrating vectors. is the adjustment parameter and is similar to an error correction term.
In making inferences about the number of cointegrating relations, trace statistic and maximal eigenvalue statistic are used. The trace statistic is determined by using the following formula. r = 0,1,2,…,n-1 T=Number of observations ith eigenvalue The maximal eigenvalue statistic is determined using the following formula. r = 0,1,2,…, n-2,n-1 The trace and maximal eigenvalue statistics are compared with the critical values tabulated in Osterwald-Lenum (1992) for drawing inferences.
According to Granger (1988) , causality can be divided into long-run and short-run. Long-run causality is determined by the error correction term. A significant error correction term indicates that there is long-run causality from the explanatory variables to the dependent variable. However, in a multivariate analysis, it is difficult to figure out which explanatory variable is responsible for the causality reflected in the error correction term. Short-run causality is determined with a test on the joint significance of the lagged explanatory variables using Wald test. It is possible to have evidence of long-run causality and not on short-run causality and vice versa. Hence, both the tests are carried out.
Variables
The variables studied are listed below.
Inflation
There is no unified opinion on the relationship between inflation and stock returns. Fisher (1930) argues that inflation causes a rise in the nominal stock return. This keeps the real stock return constant. This argument is supported by Bodie (1976) . He suggests that stock investment acts as an effective hedge against inflation.
However, some authors are in favour of a negative relationship between inflation and stock prices. (Fama 1981 ) They argue that investors will divert their investments to real assets in case of high inflation. This results in a fall in share prices. Rise in inflation will result in tight money supply. When the money in circulation falls, demand remaining the same nominal interest rate will increase. An increase in discount rate will result in a decrease in stock prices. DeFina (1991) supports the notions that rise in inflation will push up the costs of inputs for corporations. They may increase the output prices but only after a lag.
Empirical results are mixed. Schwert (1981) found a negative relationship between inflation and stock prices. This is confirmed by many studies. (See for example Geske and Roll 1983 , Gan et. al. 2006 ) Hasan (2008 produced results that show a statistically significant positive relationship between stock returns and inflation in United Kingdom.
This study uses consumer price index to measure inflation.
Industrial Production
Industrial production measures the real output of the economy. Increase in industrial production will mean increased economic activity and higher earnings for companies. Higher expected earnings result in a rise in stock prices and returns. Chen, Roll and Ross (1986) show that future growth in industrial production can explain stock returns. They find a positive significant relationship between the two variables. Tainer (1993) argues that industrial production index increases during economic expansion and the opposite is true during recession. As many earlier works, we include industrial production.
Money supply
Empirical works have documented the relationship between money supply and stock prices. Increased nominal money supply results in a portfolio rebalancing. This alters the demand for assets like equity shares in their competition with money balances. An increase in demand for equity shares will result in an increase in stock prices. Tightening of money supply will increase the real interest rate which will result in investors employing an increased discount rate. An increase in the discount rate decreases the present value of the future cash flows on the investment and results in a decrease in the stock prices. (Bernanke and Kuttner, 2005) According to Mukherjee and Naka (1995) , the impact of money supply on stock prices is an empirical question. A rise in money supply will increase inflation and discount rate. This will result in stock prices fall. (Fama 1981) However, increase in money supply will also induce more corporate investments. This will result in an increase in future cash flows and stock prices. The negative impact of money supply on the stock prices will be set off by the optimistic outlook for the corporate earnings M2 is used as the measure of money supply. An increase in M2 will provide the required liquidity for buying stock. Earlier works find a strong linkage between M2 and stock prices. (See for example Kraft and Kraft 1977) 
Exchange Rate:
Goods market approach and portfolio balance approach evaluate the relationship between exchange rate and stock prices. According to goods market approach, variations in the exchange rates will impact the relative competitiveness of the domestic goods in the international market. Local firms get more competitive with depreciation in the domestic currency. This increases exports and profits that arise from exports. This results in an increase in cash flows from equity investment and increases the stock prices. A negative relationship between exchange rates and stock prices can be expected. (Dornbusch and Fischer 1980) However, this point of view depends on how important is the role played by international trade on the domestic economy and the level of imports and exports by the listed firms.
Arguments based on portfolio balance approach expect a positive relationship between exchange rates and stock prices. An increase in stock prices attracts higher foreign capital inflows. This leads to an appreciation in domestic currency. Stock market fall will cause an opposite impact. According to Frankel (1993) , capital account transactions determine the relationship between exchange rate and stock prices. However, this point of view depends on the level of domestic and foreign assets held by the investors.
Saudi Arabia is an open economy with no restrictions on capital flows. Saudi Arabia's merchandise trade is 82.6% of its Gross Domestic Product as of 2011. Net inflow of foreign direct investment is $16,308 million as of 2011. (World Bank, 2013) These figures show to prove that Saudi Arabia has strong global links. Exchange rates are bound to impact stock prices.
Nominal effective exchange rate is used to study the relationship between exchange rate and stock prices.
Oil Prices
Oil must be in the list systematic factors that influence stock prices. (Chen, Roll and Ross 1986) Oil is one of the most important input costs for the final products. Increase in oil prices increases the cost of input for the firms and decreases the expected future cash flows from stock investment. Oil price changes also impacts the discount rate applied to equity investments. Increase in oil prices increases the inflation and the required rate of return from equity investment. Hence, stock prices fall. (Huang et al. 1996) Impact of oil prices on stock prices depends on if the economy that is being studied is an oil importer or oil exporter.
Several works have researched the effect of oil prices and stock prices. Bjornland (2008) examines the relationship between oil price shocks and stock returns in an oil exporting economy, Norway. He shows that a 10% rise in oil price results in an increase of 2.5% in stock returns. The effect fades afterwards. Aggregate wealth and demand of Norwegian economy reacts to oil prices. Arouri and Fauquau (2009) apply linear and nonlinear models and shows that stock market returns in Qatar, Oman, Saudi Arabia and UAE react to oil price shocks.
Oil prices have particular relevance to Saudi Arabia. It is an oil based economy being the world's largest producer and exporter of oil. Oil represents 90% of total export earnings, 80% of government's revenue and 45% of its GDP. Fluctuations in oil prices affect the major economic variables of the country.
MSCI index
Integration of domestic markets with the global markets will make the domestic stock prices move in unison with the global stock prices. Saudi Arabia follows a fixed peg to American dollar since 1986. The country has no restrictions on capital account and current account convertibility. Stock markets across the globe can offer an attractive alternative investment avenue for the Saudi stock investors. MSCI index is used as a proxy for global stock prices.
Sectoral returns
This study analyses the returns on all the 15 sectors listed on the Saudi stock market. Monthly stock returns (rt) at time t is defined as the logarithm of sectoral indices.
where, is the logarithmic monthly return at time t. Pt-1 and Pt are the monthly values of sectoral index at two consecutive months, t-1 and t. Banks and financial services sector has the highest mean return during the study period and insurance sector has the least mean return. Data relating to the sectors agriculture, cement, energy, industrial investment and petrochemical is negatively skewed. It can be seen from the results of Jarque-Bera (1987) test that data relating to the sectors banks, building, energy, hotel, industrial investment, multi-investment, petrochemical is non-normally distributed. Table 4 presents the results of the augmented Dickey-Fuller test if the variables are stationary in level and first differenced.
Results

5.
Cointegration test results are presented in table 4. Both the trace test and maximum Eigen-value test are based on the likelihood ratio. Results of both the tests converge for all the sectors except for energy, hotel and industrial investment. For these 3 sectors, trace test shows that there are at least 2 cointegrating vectors whereas maximum Eigen-value test suggests only one cointegrating vector for all the sectors. Enders (2003) suggests that maximum Eigen-value test should be preferred in deciding on the number of cointegrating vectors. This suggestion is supported by Banerjee et al. (1993) . We infer that macroeconomic variables in the system share a long-run relationship with all the sectoral indices returns. An OLS estimation of cointegrating equations is given in table 5. Consumer price index affects stock prices of firms from 11 sectors. Consumer price index and stock prices are positively associated in case of agriculture, energy, industrial investment, petrochemical and retail. Investment in these sectors is considered as a hedge against inflation. The two variables are negatively related in case of building, cement, hotel, insurance, media, multi-investment, real estate, telecommunication and transport. Investment in these sectors is not considered as a hedge against inflation. Industrial production is found to have no impact on the stock prices in any sector. Real economic activity changes do not seem to impact equity investment in Saudi Arabia. Money supply is found to have a statistically significant impact on the stock prices of 11 sectors namely building, cement, energy, hotel, insurance, media, multi-investment, petrochemical, real estate, telecommunication and transport. Money supply has a positive impact on the stock prices of building, cement, hotel, insurance, media, multi-investment, real estate, telecommunication and transport. It has a negative association with the stock prices of energy and petrochemical firms. Nominal effective exchange rate affects the stock prices of agriculture, cement, hotel, industrial investment, media, multi investment, petrochemical, real estate, retail, telecommunication and transport. Nominal effective exchange rate affects the stock prices of all these sectors positively excepting in case of petrochemical industry. Saudi Arabia is an open economy. It has no restrictions on capital account and current account convertibility. Saudi Arabia's merchandise trade stood at 82.6% of its gross domestic product at the end of 2011. Its net inflow of foreign direct investment was around US $ 16,308 million as at the end of 2011. (World Bank, 2013) This absolute free mobility of funds explains the positive relationship between the foreign exchange rate and stock prices. Saudi Arabia is the world's largest exporter of oil. Exchange rate movements affect the relative competitiveness of its oil industry. Hence, it has an inverse relationship with stock prices of firms in petrochemical industry. Oil prices and stock prices of 7 sectors, banks, building, cement, industrial investment, petrochemical, real estate and transport, are related. Oil prices and stock prices of all these sectors are positively related. This finding is in line with the findings brought out by studies on oil exporting economies. (Bjornland 2008) Global stock price as measured by MSCI is related to the stock prices of all sectors except banks and real estate. Global stock price and stock price of building and construction firms are inversely related while global stock price is found to have a positive relationship with the stock prices of rest of the sectors. Saudi Arabia's currency is pegged to US dollar since 1986. The country has no restrictions on currency convertibility for capital and current account transactions. American market is an alternative investment market for Saudi investors. Hence, a positive relationship exists between global stock prices and stock prices. Probably, an all-round optimism about stock investments results in less money being spent on building and construction activities in Saudi Arabia and vice versa. Banks and financial services sector is affected by only oil prices. Stock prices of companies from the transport sector are impacted by all the chosen macroeconomic variables and global stock prices except industrial production. Both long-run and short-run causality tests are carried out. Presence of long-run causality can be inferred from a significant negative error correction term. Long-run causality is detected in case of seven sectors, agriculture and food industries, building and construction, cement, industrial investment, insurance, telecommunication and information technology and transport. Error correction terms indicate the speed of adjustment to long-run equilibrium whenever deviations occur. Industrial investment sector correct at the rate of 46.05% of the short-run deviations every month. Insurance industry adjusts at 17.45% every month to bring back the long-run equilibrium. All other sectors adjust at a slower pace. Consumer price index bears a short-run causality relationship with banks and financial services and building and construction sectors. Industrial production affects the share prices of firms from agriculture and food industries, cement, energy and utilities, hotel and tourism, real estate development and retail in the short-run. Variations in money supply cause changes in share prices of firms belonging to building and construction sector only. Exchange rates and oil prices have no short-run association with any of the sectoral indices. Global stock prices affect petrochemical industries and telecommunication and information technology sectors in the short-run. 
Conclusion
6.
The objective of this paper is to examine the relationship between sectoral returns and select macroeconomic variables by a time series analysis. Both the short-run and long-run causality relationship between sectoral indices and macroeconomic variables are analysed. This study shows that the chosen macroeconomic variables share a long-run relationship with many of the sectors listed on Saudi stock market. Only industrial production does not affect any sectoral return. The impact of these macroeconomic variables on different sectors is found to be varied. Consumer price index is found to affect the returns of agriculture, energy, industrial investment, petrochemical and retail positively and building, cement, hotel, insurance, media, multi-investment, real estate, telecommunication and transport negatively. Money supply, exchange rate and global stock prices are all found to affect the returns on some sectoral indices positively while they affect a few others negatively. The speed of adjustment of the specific sectors in case of short-run deviations is also found to be different. The results show that the chosen macroeconomic variables share a long-run causality relationship with the returns of agriculture, building & construction, cement, industrial investment, insurance, telecommunication and transport. Consumer price index causes variations in stock returns in banking and building & construction sectors in the short run. Industrial production affects agriculture, cement, energy, hotel, real estate and retail sectoral returns in the short-run. Money supply causes fluctuations in short-run returns from building & construction sector. Exchange rate and oil prices fluctuations do not share a short-run causality relationship with the returns from any of the sectors. Variations in the global stock prices cause variations in petrochemical and telecommunication sectors in the short-run. This study offers important information to the investors and policy makers in the Saudi stock market. Investors in specific sectors of the market should analyse the relevant macroeconomic variables and its impact on the specific sector. Investors in the specific sectors of Saudi stock market can either enhance their profit or reduce their risk exposure in the event of macroeconomic policy changes. Investors can also liquidate or shift their portfolios in the face of policy changes that affect macroeconomic variables. Policy makers will also benefit from the results of this study. By understanding the relationship between macroeconomic variables and sectoral returns, they can formulate policies suitably to promote focused growth of various sectors of the economy.
